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(54) Title: METHOD OF REINFORCING ANTIBODY ACTIVITY 

00 

^ (54) %m<T>^: ta<*<7);£14£*f i£&J5m 



(57) Abstract: Antihuman Mpl antibody is obtained and purified. By using a genetic engineering technique, a single chain antibody 
of the antihuman Mpl antibody is further constructed. This antibody shows a high agonistic activity. This fact indicates that the 
activity of an antibody can be reinforced by binding two or more heavy chain variable domains to two or more light chain variable 
domains with the use of a linker to give a single chain polypeptide. 
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w m m 

[oooi] ^mwn, #cfc<Dm&&m$k£&z>jfmmir%, 



[0002] $cfcr3:tfiLq''T*<D&m&i>m<. ffim&h'p^^tfrbmm&tvxmBZtix^^ 

[0003] ^tL^(OT^^h^L#:«, ^^X^#®T5/^^-eT^^b^tt^i|iJS$^T 

[0004] #fF3Ci»U : 8^^^02/33072^- 
mniCWa : H^r?fl^02/33073^- 

##fF^tiSU : Elliott ShW, J.Biol.Chem., 1996^, Vol.271(40\ p.24691-24697 

[0005] ^mmn^(DXo^m^m^x^rifz.h<7)xm, ^<d @ mi^^m^m 



WO 2005/056798 



2 



PCT/JP2004/0 18493 



[0006] W^ittfiVf, Affclftl£teDiabody^sc(Fv)2^f3\ #^*f2fa60kD£¥4>.B*T£: 

[0007] #3§W#e>fcJ\ ^thMpl^#:£Jfc# • ffiMU H^«^X^6<J^SrfflV>T*n:t 
hMpl^f*VB22B(D— ^i^^ff^LfCo Hfcl* ^fchMpl^#sc(Fv)23B^<^*' 

bMpl— ^®tri#r^fcSVB22B sc(Fv)2£rEt#Ufc 0 j&*5, *fl$£:LT\ fehMpl^tft: 
DiabodyHlgl^^— £«HU COS7#HJfeffl V ^X^(Dm^±im £«9VB22B 
Diabody^#Lfc 0 Ztl?tl<D&ft<DTPOmT^~Xhfe&&WiRl,i!ibZ.%, 

[0008] o^^Wte, ^#W^t££*t3&£it5#^l@U J^AffctfJl-tt. 

^m^v^^n-ir^bi-x^^w-^^m^^^m. 

[3] fet#:^sc(Fv)2^i-§^i!^J;«9 N tfc#:<©i^^3ft&*5#ifcU 
[4] ^tt^r^^h^-e^ [1] - [3] Ol^frjW-fBifeO^Sc, 

[5] y^-^^^Ky^--efe?>^^#fc-r^, [4]©v^*u&>fc:fB 
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[7] ^^Kyiofr— <D&£&i2~i8T$smre , ibZ>z.b&mkkl-z>, [G)kwm<d 

[10] &lT©imtf, [9] iCfBftOi/L^jjttat^'ife, 

(b) ttDNASr^tf-^^— Sr^i-SXjg, 

(c) K^y^— sri&^wnat^A-rsxjs, 

(d) f£^«^$#-r3x@ 

[12] dna^s, mi^^s^, ^^wy^— , mm.n&ffl&. ^wy^— 

[0009] [|gi]^hMplJtfr(H^43j;tJ^®)©T^fifeE^!ISr^ > t"ia"C*>5o EWc^Ufc 

VB140 (H§K) (DT5y^@E^lJ^IS^lJ#-^-: 19, VB45B (Hi!) <£>T5/BI6E?!I3:KI?!I# 
^§-: 20, VB22B(H§|) <DT^/gtIB?ll^ga^lJ#^-: 21, VB16(H§!) <DT^yg£ia?lJ&- 
@E^iJ#-^: 22, TA136 (Hg() (DT5:y^@a^J^Ba^J#-^: 23iZ^ir 0 *fcVB140 (L 
§0 (DT^/WlWM^WM^^ : 24, VB45B (UiO <DT5/^ga^J£IB^J#^- : 25, 
VB22B (UK) <DT^y^iS^iJ^rIS?iJ#-^ : 26, VB16 (UiO <£>T^/HBE?!l£:E#l## 
: 27, TA136 (Li=0 <Z>T5/liga^J£@E^J#-^: 28^i~ 0 

[H3]BaF3-human Mp\&m^^fcVB22Bffifc<DT^^Xh?£&Wiffi<Vffi^&^1ry7 
[|E|4]BaF3-monkey Mpl^fflV ^VB22B#Lft:<DT=*~ *M£t£fHffi<£>>l&££r^1~:J^ 
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[g|5]BaF3-human Mpl^ffi V ^VBlGffifofrT^^Xbffi&WffifDffi^&^iry?? 
[06]BaF3-human Mpl£rfflV ^it\fol40ffifc<DT^~Xhf^WiR(Df&&&^ir?' ! 7 
[H7]BaF3-human Mpl^ffiV ^'VB45B^ ! L#:(DT=f^^hffi'|4|¥tt^l^^:^i~^7 
[H8]BaF3-human Mpl^fflV ^TA136ffifc(DT^^hffi&Wffi<Vffi^&7jkir^7 

[ooio] ^wrau 2^£i±.(DMm»j^mi&t^ 2^±<Dmm^s^m^v^— 
coon] *mm<v— ^m^v^y^vtvx^ m%.&. ^comm^immmtrnm^im 

, MftSsKy^W-eb <£v \, fg— ©#y^:^K£^r:©j#y^:^KtfSM>5S5# 

:/£§S^i-5— ffi#Mt£#Lffc (bispeciflc antibody) t'fcott <£V \ 

[0012] ^©m^^w^^^^^tp^y^^KoA^w^turtt, 
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sc(Fv)2&m?t>tlZ>o sc(Fv)2te, 2<><Dm&.l$&fflj&Xfi2<><Dl^l$9tf£i$&y 
•yfj— #-e^^LT^^:^^IJ^^K^b7^^L#:-eS>§ (Hudson et ak J Immunol. 
Methods 1999 ; 231 : 177-189) 0 
[0013] sc(Fv)2£>#£\ %£&£th&2-0<Dmm. "SMW^ (VH) i2o©^I "S^Mi (VL) 

[vh] y ^ — [vl] y — [vh] y — [vl] 
[vl] y — [vh] y — [vh] y — [vl] 
[vh] y>-#— [vl] y>-#— [vl] [vh] 

[vh] y>-#— [VH] y^#— [VL] [VL] 

[ vl] y i/Jj — [ vl] y — [ vh] y — [ vh] 
[vl] y — [vh] y [vl] y io& — [vh] 

^ISWl^vvm, 0*lXfci\ [VH]y^— [VL]y^#— [VH]y^#— [VL]co 
ESSr^ri"5scCFV)2-e*>5 0 

[0014] mm^mmxfe&m^mmvT^ymmtm. sm, #^p^t^/x« 
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[0015] Wt&lfofe. nMtiZ (reshaped) Khtfifckitffetb, Z-tlfe. fch£JW<£>Hfi?L! 

f!)x.^V^^^rL#:(Dt@Mtt^:^IS^(CDR; complementarity determining region) £r 

^hnx\^(m.w^wfmm^m^r^EP 125023^-4^ wo 96/02576 

[0016] ^{$1^^ ^&X&fc(DCDRkKh&ifc<D7\'~J>&~-?ig.i$ (framework region; 
fflV>-CPCR^^i«9^^i-^(W098/13388^$B^fE<c(D^^#M)o 

— J^V— ^J^(DT$y^^M#LT 1 bJ:V^(Sato, K.et al., Cancer Res. (1993) 53, 
851-856) o 

[0017] ^7foi$RTfWb#ifo<Dcmma^ Kh&c{£<Di><Difitizm£ti. m^nmx 

C y U C y 2 N C y 3, C y LiTCteC k , C A, £H£ffl1-3r^-C^3 0 £fc, 
[0018] ^*5, ^^^tMb^^-f^bfcm^, £b\£*jmm*&(MX-^ FR) ^ 
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Kohler, G. and Milstein, C, Methods Enzymol. (1981) 73:3-46) #^2pCTff5^i: 

tt^«)^M(Dthfe ! L#:^#Si^-e^^(#^¥l-59878^Wm)o ££>fc, 

ni^xhx\Hmmww mss<&ns#-^wo 94/25585 wo 93/12227 

, WO92/03918 WO 94/02602 -£H£##10 o 

[0020] ^mem-^vv-c, mm^mmmm^mm^^ir^v^-i-i, mm^n 

Protein Engineering, 9(3), 299-305, 1996^^^$tt,§y^^-) ^fflV^^^-e^ 

o 

[0021] ^^Ky^— cDft^^^ps^ttT, @w^CT^n#^i:^i-§- 

^^Brfg-e^^^ ii^-^ l-100T^y^, ^L-<«5-30T^y^, #^0£L<te 

12— wT^/miMx.i'S. i5T*ym)x&& 0 

[0022] ^^Ky^-oT^y^gB^ij^LT^, m*.t£. sir x^mm&mf Z^ttf 

x%% 0 

Ser 

GlySer 
Gly • Gly • Ser 
Ser • Gly • Gly 
Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[oo23] ^m&mi/*— ut^mmM) ^^(Dmm^m^m v ^nrv ^mm 

Mx-l^, N-fcKn^^^> (NHS) W^v'/V^^W— MDSSh tf 
x {^;v^^^i^4^J/v) ^^<u— V (BS 3 ) , v^^lf W^/K^m?;^ 
—V) (DSP), ^^^-tf^(^/k^^VW5v ? /V7°i3t:°^-^— b) (DTSSP) „ ^ 

^y=tw_ ;nr^(^y^i;^^- y) (egs), a^i^^a— /m^cx/v* 

^/✓^W^-H (^/k*-EGS), *?7jn/ Wv^S^it (DST) „ v 5 

^/M^^>- W^/MK^^ (^/1^-DST) „ [2- (^^^y^^m^^^ 
^/V^-dr-» m^/V];*/!^^ (BSOCOES) , \f ^ [2- (X/HK^^^Wi'*^ 

afcvvcfr^rv) (jvv^-bsocoes) fc£-efc»j , ^£><D$&fif£!jj3: 

[0024] W ft, «T© (a) - (d) lc|B*©X@^tp^#©54ag^«fe^«^-r« 

o 

(b) ^DNA£^tr«<^— srf^K-rsx©, 

( c ) sri&^iwjiai^A'rsxs, 

(d) mm^mjfa&mmirzjm 
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K 30(D^^Ky>-^— 3r=<— KLTV>5DNAi&5^tf 0*lXf*sc(Fv)2a5# 
[0025] W^fh&2^(DVHt2^(DVL(DmFffe¥ir\Z.m&fh~f, b'OXytjtM&X&^b 
[VH] y ^ — [VL] V I'll — [VH] V >2> — [VL] 

[vl] y — [vh] y i/jj — [vh] y — [vl] 
[vh] y>-#— [vl] y>-#— [vl] y>-#— [vh] 
[vh] y>-^7— [vh] y>-#— [vl] y>-#— [vl] 
[vl] y [vl] y [vh] y [vh] 
[vl] y — [vh] y — [vl] y — [vh] 
#38 W tcssv vrrau [vh] y^#— [vl] y^#— [vh] y^— [vl] 

[0026] m§k Rr^*£xraeg( BT^^or^y^ia^jf*, gift, ttin&uvxte 

[0027] ^^fe^*5V>T{*^:v^-e. iiBDNASrStf^*— SrffclW"3o 

J3\ JM109, DH5 a , HB101, XLlBlue)te¥X-jzAiZj%ffi£&^Mffl9£1r£1Z.ljbiZ^ 

MmxmmznzfczxD r or ij £k^«&tfc£;fr;fc*i§m<oMSt5t^ 

<£>0»J£L-T}3\ M133^^— , pUC3l-^^— N pBR322 N pBluescript, 
pCR-Script?feifi6S^tffcH5o cDNA©1h/*n— WUtJUSrB WfcUfc: 
_hfE^^— ©1^ fljjtff , pGEM-T, pDIRECT, P T7Jfe2ftf5#{f ibtb£ 0 
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5^_hlB#^^O^yO^^, ^^JM109, DH5 a , HB101, XLl-Blue&^<DicJ#0 

lacZ^n^E— ^— (Ward^>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) „ araB7°ci^e— (Better^, Science (1988) 240, 1041-1043 ) „ tifcti 

fB^^— C0tet-pGEX-5X-l (77^^T|fcl) , TQlAexpress systemj (drT^V 
tfcjSt) , pEGFP, *fc}*pETC:<£>3§£\ teteT7 RNA* 0 y^— if %$&mJX\ ^ 
BL21tf50*U/ fetbSo 

[0029] s<?$— ?$v^^ftm(Dfc&<Di/^/umm&^tix\^xh£.\^ 

pelB^^/HS^IJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379)£M£ffli~ 

[0030] *$tm&.mz$>. Mz-ft, ttSmwrf—bLXti:* v$1lMQ0&te<D3&&s<?# 

— (09£.fif, pcDNA3 (WVfcT hn^VttM) ^ pEGF-BOS (Nucleic Acids. Res.1990, 
18(17),p5322), pEF, pCDM8) , M &>SH]}&£l5fe<E>3£^W— (#!l;Uir 

Bac-to-BAC baculovairus expression systemj (^r^=3BRL|±M) > pBacPAK8) , 
E*35fc<£>3&^W— (^JxJipMHl, pMH2) % »4&$^/K*&5fc<£>38^<^— (0tR 
{3\ pHSV, pMV N pAdexLcwh Uhv?7^/VX&$£(D$&1&<<?#—($Hx.\'£, pZIPneo) 
^ WtfttetetDft^^??— (0tlx.fcf. Tpichia Expression KitJ M>\£Ynfl/ftM) . 
pNVll, SP-Q01), ^WM&M<D^^^??--(mxl£, pPL608, pKTH50) &mf 

[0031] CHOMfiK COS>Naj8&, NmzT3m^^com^oM^X(D^^ § t&b\stM&K\± 

Mulligan^, Nature (1979) 277, 108) „ MMTV-LTR37°ci ^E- — — % EF1 a 

— (Mizushima£>, Nucleic Acids Res. (1990) 18, 5322) , CMV7°n^e— t£b 
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£b\Zjfr§ilAt\ ^(Dj;5^#tt^i-§-<^— tUTri, #!JxJ3\ pMAM, pDR2, 
pBK-RSV, pBK-CMV, pOPRSV, pOPlS&^^f £>;ft5 0 
[0032] m&*- : £&&#lK3&&&1k. ^o, MftWitfc^-^t 0 — #:»iti|>M^ 

(0!l*.fif, pCHOI&if) £r*f AU ^hf^M?— h(MTX) 

sv40 T^jg^jai-^jt^^-^^f^Ji^^ocoslHJiS^ffiv ^-csv40(Dii$g^a 
^^o-<^^- (pcD^^f) ^®temi-5#8fca*#ff e>*L5 0 IgSSWte^LT 

*a-<^— ^lt, r^y^v^yvhy^y^y— n (api-om^, 

^5vV^— if (tk) ^I^^^^T^^^^y^^/vh^^^^ 

^-if (Ecogpt) jte^-, ^^mmm^mm (dhfr) M^^^-t^i^-e^ 
[oo33] ^fe^*5v ^xw^\ m^^—^m^MmzMM-^o ^<?#—&m*& 

y°^M^CDfctf)(Dm£.^n, in vitro^-TOm vivo CDj££^^&5 0 i n v itro<D0 

[0034] nmnm%®im-rz>M&. m%.t£. mmmm, mmmj&, Mwmjfa&m^m^ 

%Z.t&X^Z> 0 WiWm^bVXn, 09*1^ CHO(j. Exp. Med. (1995) 

108, 945) N COS, 3T3, -e, BHK(baby hamster kidney) , HeLa, Vero N M^fe 

m^-\f.T-7V^y^^^Wm^{Wa\\e, et al., Nature (1981) 291, 
358-340), £>5V^Mfi3jBJ§&, Sf9, Sf21, Tnbf)^hfhX\ ^ 0 
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V^Ti*. CHO-DG44, CHO-DXB11, COS7|fflJ3&, BHKtfWil^fflV^^So WiWM 

— <ns<9Z<— (DmAit. Mx.lt, yv^/i^^^iu DEAE^r^h^WiU JJ^sf 

v^a>-fe, V7$7^>3^fj;¥<Djjfexfty^b&pjmx&z> 0 

[0035] 1it^*fflJia^b-C«, 09#-f£, ^^T^-^#^(Nicotiana tabacum) &M<DlmJS& 

m^^m^M^b^X^ahfiXm, Z.fri&#/^mmirtil-££\s\ Mmmmtis 

Xfe, l^jy^nvfe;* (Saccharomyces) JR. f#J;U:£, u*±X-teU 

tf ^y^n (Saccharomyces cerevisiae) N ~ty~^yJ]ti^i-te^'7$l/-<<. (Saccharomyces pombe) . 

0tRfcf* T^-^/V^r/V^ (Aspergillus) #U;U3\ T^^/l^/K* • — # — ( 
Aspergillus niger) T^&J^ifvCV^o 

MM (E. coli) , mx.t£, JM109, DH5 a , HBlOl^Sipif £>tK feMW^lm 

[0036] ^m^^^xm^^x^mm^m^mm-r^o n ^b-r^DUAicx^n^ 
K$£\,^ft?z.btfx%% 0 mx.\t, mwmmcom^wt^x \ mx.u, dmem, mem. 

RPMI1640, lMDM&$.miT%Z.b&X^Z> 0 FBS, «ri£iltlf (FCS) ^(Djfc 

&>&(D/$W*U/> 0 ii^, ^30— 40°C-e^J15— 200B#rHlffV\ i&^O^CT 

[0037] — ^ in vivo-e*°y-<^K^^$^^^b-c^, mm&i&mirzmtk 

^m^\b\-t, z.tib<Dmm, mm%&^ir% 0 
[0038] mm^m-r^m^-, m%mmm, ^m^i ^m%.^&% 0 mimmmbvx 

fc^v\ -V^, r>^^V^'^^-e^r§(vicki Glaser, SPECTRUM 
Biotechnology Applications, 1993) 0 ^fc, HffUgl^^fflV^^^ h?>^i/^^ 
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[oo39] mz-ft, a i&£i-5DNA£\ ^ j8 ^7if-r>-(Di5^?Uf ^{-H^t-^^tL^^ey 



V^(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0040] s^^L-cfi, ^x.^-r=3^fflv^^i^-e^r§ o ^^^v^it^ g m 

<fc*K ^(D^^3(D#:^^g^cDin[#:^r#§r^^-e^(Susumu, M. et al., Nature 
(1985) 315, 592-594) o 

[0041] &£>fci % m^mm-r^m^, mz.Y£#'*=<&m^z>zb&~r*%z> 0 fs^&m^zm 

£\ B Wir?-5#MfcSr=a— K*t"5DNASr«t4fclSSffl^^— , 0tRfi£pMON 530^# 

AL, r<D^^^~^T^n/^^yT>i^-^^r> / ^^^(Agrobacterium tumefaciens 

A (Nicotiana tabacum) ^^^=f(D^J:«9BlfM»^T:#:^# ; 5-^^"e^S ( 

Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0042] ^ftKxwbfritdfcfcn, m^m^^tcnm^ (mm^ti fabm&u mm 

n^rY^y^—^ti^Whfh^ (Strategies for Protein Purification and 



WO 2005/056798 



14 



PCT/JP2004/0 18493 



Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 



Spring Harbor Laboratory Press, 1996) 0 ^.flh^^u^rh^V^^— }3\ W&fafwh 
^-74—. 09;tfc£HFLC, FPLC^(Z)^^ci-7h^^— ^V^Tff5-^^-e^^ 

^G-fyy^mfhfb^o :/n^:/A<£:fflVyfc#^£LT, Hyper D, 

POROS, Sepharose F. F. (Pharmacia)#^S^(f htb%> 0 

[0044] ^*d\ mi^(Dmmmx^mmw^mmtj:^^Mmmmm^i¥m^^t^x 

[oo45] jc*5v ^xm^n^^mm^ Mi&m^ ^um±, mmmm^^ 
tv^^K ^fr, mm, dna, RNA^ft^t^x^jci^^ 

[0046] T^;*H£tti:te, ^Wfteif^^^^^i-^-ir^j;^. /MF^i^ 
ttEH^LTfcJu itm^tt, ^b^tt, fe^^tt, JBUft^fiH*. 

[0047] ttm ^TiftlJ§(te#mS£*b1\ if© J:5fc*yrct> <£l \ taJj§CCQ$|£UT 

m%.\£. §:m*. mhc^ljk, &4\&m, &}*&mfzzb&-<*%Zo 

[0048] 3&&ft<DMkLXfc. M*-l£. jtJfcH^^^r^y— , f--rh^^^f*^r^ 

T^y— . TNF^^ft^r^y— , G^/^ff^M^f*:7x^y^ GPIT^— M 
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ffift&L^ ^iif, Cooke BA., King RJB., van der Molen HJ. ed. New 
Comprehesive Biochemistry V0I.I8B "Hormones and their Actions Part Il"pp.l-46 
(1988) Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 
13-14., Ullrich A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 
1067-1070., Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. 
and Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu. 
Rev. Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower 
DR. (1999) Biochim. Biophys. Acta, 1422: 207-234., ^U^^L^i^, 'm^T.^M 

^N^K^v^y-xr^H^-/N>-K^v^j(i994) mmtt, mm, s^w&mf 

fbtv5o 

[0049] ±M&&fc77VJ--Km~f-Z>Mcfc&}tj:g:&{tbL>X^ fchXtt^?*^ 

y^n#^^(EPO)S^#:, KhXfe-^Vxm&M^v—— i»H^-(G-CSF)^ 
thX^^hn^^V^^(TPO)^^#:, HhXit^^4^V^m^ 
thX{^^Flt-3y^VKSW#:, thXlt^V*ih/hU&MMMm^-(PDGF)%: 
^f*, tr-Xte^?^^— 7^n^(IFN)-a, j8^^#:, thX^^W^^ 
^f*, thX^">^S^/^^(GH)^:^#:, fchXte^^-fV^— n^f-^(iL) 

-ios^#:, nhx^ i >^>^j>mmMm^ L (iGF)-i^m^ thxw^^eifc 

b&X^Z> (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. Et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 
3435-3439.; hlFN a / &R: Uze, G. et al. (1990) Cell 60, 225-234.,&U ? Novick, D. 
et al. (1994) Cell 77, 391-400.) 0 

[0050] ^ffim^mj&<Dmkm^{¥<>x^ir%ffimxfo<9, mm^m^mthm^n 
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3o mmmikvtcmzmmmm^^fMft^fcmftzmigftmmu 
ttmb?£<9, m~mmm#imbm$th% 0 m^m^mtux^ cai9-9, 

CA15-3, i/VT^SSEA-l(SLXyj;l£&mfZ>Z-t&X^Z> 0 
[0051] MHCifim^, MHC class I^JK^MHC class iMW^^l^ti, MHC class M 
KKfe, HLA-A,-B,-C,-E -F ,-G,-H^^-^^, MHC class 



HLA-DR.-DQ.-DP^'g-^^o 

CDl,CD2,CD3 ) CD4,CD5,CD6,CD7,CD8,CD10,CDlla,CDllb,CDllc,CD13,CD14 

,CD15s,CD16,CD18,CD19,CD20,CD21,CD23,CD25,CD28,CD29,CD30,CD32,CD3 

3,CD34,CD35,CD38,CD40,CD41a,CD41b,CD42a,CD42b,CD43 ) CD44 ) CD45,CD45 

RO,CD48,CD49a,CD49b,CD49c,CD49d,CD49e,CD49f,CD51,CD54,CD55,CD56,C 

D57,CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71,CD73,CD95,CD102,C 
D106,CD122,CD126,CDwl30^^^^-^§ o 

[0052] mvk(Dmk&mfeir%mzm^^ifcMmmt^x^ mm&Tf/xfemmzmk 

fimfe ^mX^WO^m-r^t^X^o m*-\Z. MM^Ccell free assay^fg 
mSk^k (cell-based assay)<Dj|fJ|, *ajf$^<£>if^ ^ft^^tfJI^fflV ttbifi 

x%z> 0 

[0053] mmsk^mmti^x^ mmBnt^^^w. dna, RNA<Dm*)Rxi/xfe 
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xmm^ti^mm<Dmmm^(Dm^mmti-^t^x^^ 0 
[oo55] mM^mmtvxn, ®.mirmmizjfcztdmmmk&mmmMtirz^b&x 

[oo56] ^^^mm^^'j^i-^^^br^, myt, m 

[0057] m*-t£. m&^?bM^—^m^^htb&7*b*—#^u—hv—^m, m 
$rnY&m\<^x®mi-z>^b&x%z> 0 tm^mt, MMm<Dmm^fccxjf>^jjv 

x&thi^ 2m^±<DM^mmRxfxx^mmvxw\mi-^tKx^h\^m. 
[0058] ^m^m^x, T^^bm^wim^mm^K^^mi^^iD^t^ 



WO 2005/056798 



18 



PCT/JP2004/0 18493 



irMmc T^~xhfe&&Mfeut^$ift&mmis. mm-r% 0 wst-8<d 
[oo59] r^;*^#tti^^i-«v^ 

^[Jx.^. G-CSF^^#:, mpl, neu, GM-CSF^^f^, EPO^^ffc, c-kit. 

mf ^t^x^^ 0 ^m^m^^mmt^xi^ m^-f, BaF3, nfs6o, 

FDCP-K FDCP-2, CTLL-2. DA~U KT-3^^^if^t^>X^^ 0 

[0060] i^T\ H»!j^^v^-C«0j!^M^A#:W^Ki-§ o 
[0061] [^gife^l] ^LthMplfei#:(Df^M 
1.1 Mpl^|iBaF3|BJ|^^(D#5i: 

#iL^fofc 0 ^ftfcbMpl cDNA (Palacios^), Cell 1985;41:727-734) 
(GenBank#NM_005373)3rPCm31J;«9iii|iSU pCHOI(Hirata^ FEBS Letter 1994; 
356 : 244-248)<DDHFR*f^l£^gMiL^I^U HEF-VH-g y l(Sato^, Mol 
Immunol. 1994 ; 31 : 371-381)(DNeomycinfttt®fE^-^§?&§ Mi^fAU^IS^^ 
— P COS2t^n— pCOS2-hMplfull^tigUfc 0 ^^^if>V#M*ffl 
JJ&^yttffibfcTotal RNA^SMART RACE cDNA Amplification Kit (Clontech|±M 
)£fflV^, vfr-^flf/MVlpl cDNA (ga^lj#^- : 1, g^^IE^J^oT^— F£tl&? 
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cDNA^pCOS2 \ZM AU pCOS2-monkeyMplfull^#^Lfc 0 
[0062] flaRUS^^*— (20 ix g )^PBS^^^bf-BaF3|fflJiS(lxl0 7 cells/mL) KM&V, 
Gene Pulser ^-^M^IP^U Gene Pulser II (Bio-Rad|±M)^fflV>T0.33kV, 950 ix 

BaF3lBJtelng/mL ^TAl/**- n-f ^>-3 (gtf, mIL-3, Peprotech|±MK 500 ju 
g/mL Geneticin(Invitrogenf±§!iK 10% FBSOnvitrogenttS^^tfRPMI^Oi^Jft ( 
Invitrogen|±M) tCfcn£-T3g&U fchMpl^?&BaF3|HJ3&$c (^T^ BaF3-human Mpl) 
^.fcOTvVMpll^BaFS^J^Ic (£AT\ BaF3-monkey MpD^f i£Lfc 0 ilgdite:, 
Ing/mL rhTPO(R&D|±M)s 10% FBS^^tpRPMI1640i$i&^fflV^-Ci$#, $£#U^ 0 

[0063] 1.2 Mv\^^C\\OMMfa.<T)M<L 

Flow Cytometry^fflV^/c^UttffM^lfflJIgtt^^/c^^, ^Mplit^^ 
^Hi-^CHO|HJi^<»#AZ:^tori 0 J3C#)^ pCXN2(Niwa^ Gene 1991; 108 
: 193-199)(DHindIIIf M5L^pCHOI(DDHFRit{5^-^iaf Mi^#Ab"C, %&%S<9$ 
— pCXND3^fNMbf'o pCOS2-hMpHulU P COS2-monkeyMplIull^§U^bT, 
His-taggS^^^tfPrimer^fflV^TPCR^i^Jf i|iMbfc^Mpljt'g^-^pCXND3^^n 
— -l/Sf^ p CXND3-hMpl-His*5<i:t^pCXND3-monkey Mpl-His^R^Lfco 

[0064] ff^iLfc^-^^— (25/ig)^PBStvl^^b7iCHO-DG44^ai^(lxl0 7 cells/mL) 

?M-n-U Gene Pulserdf-^^MwfJPx., Gene Pulser II (Bio-Rad|±$0^fflV^T1.5kV, 
25 n FDCO^mX^</^^1]Ux.tl 0 ^W^hti/K— ^a^JS^^jfrfs^-^AL 
fcCHO^0J!S^5OO ju g/mL Geneticin, lxHT (Invitrogen|±$^)^r^tf CHO-S-SFMII 
j:#ffi(Invitrogen^±M)t^PX.Til^L, t hMpl^JaCHOlffll^ (i^Ts CHO-human 
Mpl) &d it^i^/VMpl^JaCHO^ai^ (t(T, CHO-monkey Mpl) Srfl^Ufco 

[0065] 1.3 Bft§MfchMpl^/^jf<D!$t!J 

Bi^Mt bMpi^>v-^ jc^MSH-sfcfe N mjHasasfgjHajaa-c^m^i-sism 

^SrWT<^<t5^#^b^o fchMpl<D|fflJ§&^i^(Gln26^Trp491) (DT^FLAG 
py&ttMVttl&te^&fcll&Vs pBACSurf-1 Transfer Plasmid (Novagen|±M) <D 
Pstl-SmalfWfcfcJf AL^ pBACSurfl-hMpl-FLAG^r^MLfCo ^V^T, Bac-N-Blue 
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Transfection Kit (Invitrogen) £rfflV ^T, 4 n g<DpBACSurfl-hMpl-FLAG£rSf9&BJ3rSt£ 
[0066] #£>tWcf^_h?* £rffl V J^T<^ £5 fchMpl^/^{f 3ri|t§!lUco fg 

Sepharose Fast Flow (Amersham Biosciences|±®)^^^$-frfc^^. 

50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^fflV^T^ 

mbfc 0 ?§t±tffeFLAG M2 -Agarose (SfGMA-ALDRICHf±M)^^£iirfdi^ 

lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)&^^XMttilsf'o ?§t±J^ \Kh 

Tris-Cl (pH8.0)^J;«9cFfpL, PD-10 column (Amersham Biosciencest±§£)£r 

fflV^T, PBS(-), 0.01% (v/v) Tween20(^gi^^fTo7^o *tML7h bT^MM P 1^^-?^ 
ff^shMpl-FLAG ^f^o 

[0067] 1.4 thMpl-IgG FcSfe^^^ffCDf^M 

thMpl-IgG Fcg!fe^^^^®itf5^}iBennett^CD^^(Bennettt), J.Biol.Chem. 
1 99 1 ; 266 : 23060-23067) K'tfto Xi^M\^tz. 0 t hMpl(Z)^J!&^fJ^(Gln26;^£>Trp49 1) 

K-r§^*ie^>J^MgG-y l(DFcfJl^(Asp216J:«9(DT»f£(DfJ^) 
S^^IS^IJfcliSI^L, Sl^fP^Fusion Linker^L-CBstEIIIS^IJ (T^/^Val-Thr) 
tt^PLfco v^^WgE^Jte. tMgG H#K BjmWit&(7>i/Sf^/V<-7?-Vl9T^ym&& 
fflLfc 0 #&>tt7^thMpl-IgG Fcg^^/^fC*fc^pCXND3^u— ^i/^U 
pCXND3-hMpl-Fc^R^Lfc 0 
[0068] fNMLfc^^^— (25 ^ g)^PBStcM^bfcCHO-DG44^JiS(lxl0 7 cells/mL) S£ 

Gene Pulser ^^Mwfjnx., Gene Pulser II (Bio-Rad|±M)^ffl V ^X 
1.5kV, 25 n FD<D^mXs</l-^&M7Ltlo ^U?hvv$— i/nls faWiZ. £<9l&fc^- 
2^AL/cCHO&BJ!&3r500 n g/mL Geneticin, lxHT^-a-tpCHO-S-SFMIIi^Jfii^Px. 
XMtkV, shMPL-Fc^^CHO^HJJ^ (CHO-hMpFFc) 37:Lfc 0 

[0069] nhfitz.mm±M^m v vc wt«j;5 ^thM P i-i g G fcs^^^n^w^ml 

/to i##_L?t£rQ Sepharose Fast Flow (Amersham Biosciencesf±M)^BW£^f;:|£ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)^5 V>T?§ 
ttiUfco ^tUM^rHiTrap proteinG HP# ?J>> (Amersham Biosciences|±M) K 
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•&ft&\^ 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^fflV^ 
XffittiLstlo ¥&ttti&, Ht^lM Tris-Cl (pH8.0)^^«9 ^fPU PD-10 column 
(Amersham Biosciencest±§£)^ffll^T, PBS(-), 0.01% (v/v) Tween20^®^^rfTo 

[0070] 1.5 shMpl-FLAG^oilFBaFS-human Mpl(7>&^ /MVyK— ^Oilgt 

MRL/MpJUmmCrj-lpr/lpr^^(^Ts MRL/lpr"^^, B^^—^^'V^—X 
*9lfA)£fflV^ 8M-^ ZXlfsM^TMh^o ^[Il^mOO/z g/pE<DshMPL-FLAG 
\C7u4^b7£^Ti?^Oh(H37 Ra, ^h^-^V^^y^tM) ^Di, ^^VV 
v^aWbbTt^O^Tt-S-^bTto iI*P^^«50/z g/ EE (DshM PL-FLAG 

feT\^^t-^%b^fl&&ft<>t^V^3m\^y$\^, 50 ^ g/|2EcDshMPL-FLAG 

P3-X63Ag8Ul (P3U1, ATCC £«9MA) ^•^^WlillffllS^^M'^b, Polyethylene 
Glycol 1500 (Roche Diagnostics*^) &M^t£fthU&^^k\Z.£K)m&Wi&^tt 
ofc 0 S0i«9HATj:#jfi^fflV>Til^ffV\ i#^_h}# ^ffl V ^TshMpFFLAG^fc 
^hMpl-Fc^@tB^b^^yyV— h^ffi V >fcELISA^o itFBaFS-hMpl^ffi V ^fclffl 

EfclCJ;^ fflzbMplffifc&M£.1rZ>s^zf})} f ~-^VB22B, VB16, VB140, VB45B&- 
[0071] —jjX\ BaF3-human Mpl^rBalb/C^^ ( 0 Jfrf-^— XVMA) iClxlO 

JfSSr^^^n— -^«P3Ul^ Ji^^lWI^^^JiM^^tofCo S 0 ii9HATi§ 

M&m\ ^Xmm&ft V \ ^ill^l ^TBaF3-hMpl£rfflV ^fcMif M^Srjf 

UbUt*?V— ^v^SrHJfib^o Bitten— y^ov^, KIMfiflRfefcJ^y^n 

[0072] 1.6 ^fchMpl^ffccD^flf 
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ffi^BEXZY^IftrrV* IgG (gamma) (ZYMED^±M)^T/V^U^^^T^^if-Y 
*c$W*77* IgG (gamma)(ZYMED|±^)^fflV^c-^^IgG^^K^^-ELISA^TV\ 
T^y^7°0^bV^rfT|g^L#:^^^— R^LT, GraphPad Prism (GraphPad 
Software, USA)£fflV ^tfcft&SrffrfcU ^fl^ftJt^^^Tofco 
[0073] ^(DT-fy^-f:/^ T-fyy^y#MW^^^#:^fflV>fc^t»#^ELISA 
^T^:^bfc 0 hMpl-Fc^l ix ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )X^M\Jrth(D^\zM^ 4°CKX—mRf>&l^ a— "^WV 

3 

i^LfCo Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 

2 

0.05%(v/v) Tween20, 0.02%(w/v) NaN , l%(w/v) BSAM^Ty'n^^y^tS^Tofc 

3 

'M^UR— *<Dl&m±tit&lN%.. mUX-immMcW^tlo Rinse buffer 
(0.05%(v/v) Tween20, PBS)&C-Ci5fc*£Ufc^ Alkaline phosphatase^^ bfcT^yy^r 

SIGMA104(SIGMA-ALDRICH*±M)£lmg/mL2y£3J;5 ^Substrate Buffer (50mM 
NaHCO (pH9.8), lOmM MgCl )^#|RL-fct><7)^V\ 405nm<Z)^^S^Benchmark 

3 2 

Plus (Bio-Rad^fcM) KXMMl^tlo 
[0074] shMpl-FLAGfe it^hMPL-Fc^^fi-^l^^^ttf*, ELISAfi XK>tf ttbfc 0 *f§5|L- 
7^shMpl-FLAG*Dj:t^hMPL-Fc^l n g/mLKt£&£5^— ^fJ^U Diluent 

buffer Kxy^v^y-^mm&ft^t'o ^(Dm^±M &Mz.. ^nxm 

FIMLfct, Alkaline Phosphatase^liL/c^^^^IgG^Lf^CZymediifcM)^^.^ 

±m^mtmmKm^n<>f' 0 muxmmm^^tLm^05nm<Dmyt&^m 

GraphPad Prism^fflV^-CEC {t^tiiUfc 0 

50 

[0075] CHO-human Mpl^cteCHO-monkey Mpl£[Hli|3lU lxl0 6 cells/mUo£5J;5^ 
FACS Buffer (1% FBS/ PBS)^^I^Lfc 0 100 n L/well£&5 J: 5 ^Multiscreen 
(Milliporel±§!i)^S£U m>bm^Xm^±^&^lsfz.o 

%rMlsfc.m^±]m&1m^ 7k±KX30ftmRfo£l£fc o M^FACS buffer^Tl[U 
ft^U FITCfJli^^;*IgG^#: (Beckman CoulterttM) &MlU 7K_h^T305> 
^Si^^^TfCo 500rpm-C1^13ft'kU -h^K^ FACS Buffer 400 n UC 

§K^U EPICS ELITE ESP (Beckman Coulter)3rffll^-C7P— 1M h^hV—^r^>fc 0 
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^— o 



liff^i&cSLjfe (forward scatter) RXMM^WC^/t (side scatter) (Dt^h^7 A tCT^jW 

[0076] ^©T^Fffiftft, TPO^#ttif^t^^i-BaF3-human Mpl^fcf* 

BaF3-monkey Mpl&EV^TfMffiUfco #^jf&£^ft^h^l0 5 ceUs/mL£&5J;5fc 
10% Fetal Bovine Serum (Invitrogen4±M)^T'^'ti > RPMI1640(Invitrogen ; i : ±M)^^^b 

, 60 ,u L/welTC96well plate fc^&bfco rhTPO (R&DtfjSD^Si^^^UK— 
±3S<DWk&&fflO. &vremz.40»LMx.. 37°C, 5%CO ^#TT\ 24lSrffl*§3IUX: 



^— o 



10ju L/well-eCell Count Reagent SF (^^^^thSDSrAP^ 2l#W*&3i&teU 
450 nmC0^3fe-S(>PfM655nm)^Benchmark Plus^TSUSb, GraphPad Prism£rJBV> 
TEC ffiSr^MLfco 

50 

[0077] £l±i£^k-f-M$rfc£V^ thMpl^|^1-3$rL{fcVB22B, VB16, VB140, 

VB45B,TA136^5l#LfCo 
[0078] 1.7 tf£KbMpmfo<DffiM 

_L?#^HiTrap proteinG HP#7-k (Amersham Biosciences^^) KVR^^fdfeK^ 

0.1 M Glycine-HCl (pH 2.7)^ffiV ^^ffibf'o }§tf]|£, WbKlU Tris-Cl (pH9.0) 

^J^ll^CT^nU PBST— MtSW^TV \ /^7r- g^r^To^Co 

[0079] [Hife^!j2] fehMpl— ^i^ftWfNS 

1^ T t-fe hMplfet#:VB22B(D— ^^^L#:f^M^!J V ^-C^i~ 0 
2.1 ^ithMpl^L#:Br^^^(D^in— c=.^ 

fehMpl^L#:^^i-^/^^yK— ^i^ttt^b^Total RNA^fflV^-C, RT-PCR 
fei^o-CiiiliSL/Co Total RNAte. RNeasy Plant Mini Kits (QIAGEN|±M) £rffl V ''"C 

ixio 7 ^a^(D/N^yK— ^x<ommvti 0 

[0080] 1 /z g(DTotal RNA^HgfflLT, SMART RACE cDNA Amplification Kit ( 

CLONTECH|±BD vC, ^-7^IgG2b^^fSl^E^J^^M6^^^y^^^ 
^-^•KMHC-IgG2b m?m^: 3) k ^^^^SIS^J^^Mfi^^ 

^^-y^^W^Kkappa(ga?lJ#^-:4) SrfflV vC, 5'3^{}!|£^J&rJf Srif *@L 

fc 0 m^Rfcm2 o cxmrmoftmEifo£itfc 0 
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5 ix LCD 10 X Advantage 2 PCR Buffer, 
5 ix LOO 10 X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix LCD Advantage 2 Polymerase Mix 

2.5 ix LCDm^Bcmmm, 

10pmol(Z)^^^-y^^W^-^-KMHC-IgG2b^fc{ikappa 

94 0 C/5#fH3, 72°C/3ftmcDy-4?^&5\Elfc1S. 

94°C/5#f^ 70°C/10#Pb1, 72 0 C/3ftmcDy-4?^&5mR1&, 

94X:/5fj>m, 68°C/10#P^ 72X:/3ftmcDy-4?/l-&25\mRm. 

[0081] PCRjg^teQIAquick Gel Extraction Kit (QIAGENf±M) V v"C\ TJJn—^f/V 
^?)ilL/'i, pGEM-T Easy-<^^— (Promega*±M) —^n— ^^L-fc 0 
ABI 3700 DNA Analyzer (Perkin Elmer|±M)^rfflV^T^^IS?'J^^:L7t 0 ^n— ~ 
^Lt"'VB22B Hm.nS^Mi&iSlT. VB22B-VH) (D^Xia^Ifi^J^^-: 51^ II 

fJt^O^T, VB22B-VL)(D^ia^J^ia^J#^-:7(^, iM^ie^J^ioT^— K£ 
frl&^s<^<DT*/Mni^\$:nE^m-%-:8\C7Fir 0 tifc VB22B, VB16, VB140, 

VB45B, TA136(DT5y^gB^IJ^Hlt^i- 0 
[0082] 2.2 ^thMpl^it^Diabody^Ji,^^^— CDW-M 

5T^/m^h^V^— @S^lJ^fflV^cVB22B— ;£i!Fv (WT, VB22B Diabody)£r 
^ — Ki-^fif^^ « , VB22B-VH^3 — '7feS*5 J: WB22B-VL^3 
— Ki-§il^(Z)5'«^(Gly Ser) KI-^SK^JM^n 

4 1 

/ ^— o 
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[0083] VB22B-VH<Dmjf^7^—70 • 1 15HF (IS^'J#^- : 9) f3\ EcoRIf iHi^^i'S £5 
fcKff-U VB22B-VH(D^^^^— 33- 115HR(ge^lJ#^-: 10) ^ VB22B-VH 
©C»n- Ki-^DNA^^^^U^XL, ^o(Gly Ser) ^ib£rk3y^7— Sr=— 

4 1 

Ki-S^*@S^J*^t) ? ^VB22B-VL(DN^^^=3— Ki~SDNA^/N-r^y^vxi-§ 

^SSa^J^r^ri-^ J;5 (-fxtf-LfCo VB22B-VL(D|f)^-^/r-^— 33 • 1 15LF (I£^J# 
1 1) VB22B-VL(DN^^^=3— Ki-§^K@S^IJ^^t^^ (Gly Ser) ^ibJ^Sy 

4 1 

— ^ 3 — Ki-^^SIS^IJ . VB22B-VH(DC^S^r=3 — Ki-5i&S@E^J3rir J; 
5i-Kf+bf' 0 VB22B-VL(D^^^^— 33- 115LR(ia^lJ#^-: 12) fS, 
VB22B-VL(DC^i^^=i— Ki-§DNA^^^^y^VXb, /^oFLAG^ 
(AspTyrLysAspAsp AspAspLys/ia?!]#:$§- : 13)^3— K^^SSS^'J^^U ££>t- 

[0084] H— PCR^^oV^T, VB22B-VH*DiU?y^— @a^lJi!VB22B-VL*DitJ?y^— IB 
?IJ£-a-tP2o(DPCRSj£^J^T<^ £5 t-^bfCo 
PCR^JS^?R(50 m L)<Z)|i.^^^^i- 0 
5 jU LCD 10 X PCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^5/hODNA^y^^— ifTaKaRa Ex Taq 

10ng(DVB22B-VH^fc^VB22B-VLjt'fs^-^'at?pGEM-T Easy^<^— „ 
10pmol(D^^^-y=f^U^-^K70-115HF, 33- 115HR^7b«33- 115LF, 33- 
115LR 

94°C/ 1 5#re , 72°C/2# W CD 1M;5W£5 [UH^ 
94°C/ 1 , 70°C/2^f H 1 CD1M^/1^5 « * 
94°C/15#r^, m°C/2^m(D^^7V^:2Sm^S. 

^Rfomm&72°cx*5ftmi)mL<ti 0 

[0085] ^400bpCDPCRjg*|^QIAquick Gel Extraction Kit (QIAGEN|±M) ^ffl V Tjf 
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5 n LOO 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-^5/h(DDNA^U^7^-ifTaKaRa Ex Taq 

1 ix L<Df|— PCR» 

10pmol(D^^^-y=f^^W^-^K70- 115HF, 33- 115LR 

94°c/ 15 f j>m, 7 2 o c/2&m<7) im^/i^s msm 

94°C/15#P^ 70°C/2^f E g<DlM^/1^5[IlH^ 
94°C/ 1 5|f| , 68°C/2# M » 1M^£:28 [hIS^ 

[0086] ^)8OObp(DPCR0^^rQIAquick Gel Extraction Kit (QIAGEN|±M) ?rfflV^"C, Tit 

n-^>^fe»sui , $ij k^*ecori (^mm±m) ^xxfm mmmwoti 

?g5tt±M)"e^^L-fc^^, QIAquick PCR Purification Kit (QIAGEN|±M) ^fflV 
ItMU pCXND3J^n— ~>^U pCXND3-VB22B db^f^Mbfco 
[0087] 2.3 fehMpl^#:sc(Fv)2^i^^— (D<fW 

VB22B E±3 5fe(D20(DH^ bT^|M^*5 <£ 02oOLl bJ^® i&k^tf&^tfiW- 
Lsc(Fv)2]&^mir&-7°7^}?&{^mir&tllbl^ fiixfl<£>pCXND3-VB22B db^Jl^ 
TiUT»j:5^PCRife^j:«9^f|jbf- 0 sc(Fv)2Mfc^<D«ij|i!§@^o^-C, 

[0088] teCtf)^, VB22B-VH^=t— Ki _ ^il'(S^-(D3'7feii^^oJ;U ? VB22B-VL^— Ki"§ 
it^<Z)5'^^15T^y^^^y^— (Gly Ser) K-f-^ifeKIB^J^tt 

4 3 

Lfc Q ^(D^Hgiifg^l^T, 3®^CD^^^— Srfffc^^tfbfCo VB22B-VH?) 
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VB22B-fpvu tfy4^— A, E#|#-^-:14)f3u 
^TU VB22B db(DGln22*5j;tJ«Leu23^p V uIIf|5{5L^^^ : i-§j;5^i^|+b7i 0 
VB22B-VH(D#^°7-l'-^^-sc-rL15 (^^f-v— B, IS^'J#^: 15) VB22B-VH 
©C*S^-Kt5DNAt/^'yWL, ^o(Gly Ser) frb$,Z>V>%— £r=2— 

4 3 

Ki-^Sie^^^»tJ ? ^VB22B-VL(Z)N^^^=3— K-r^DNA^/N-r^y^vx-r?) 

^KIB^IJ Wi~3J;5raff-Uh 0 VB22B-VL(Dtf)^^-r-^— sc-fL15 

C, @S^IJ#-^: 16) te, VB22B-VL»N^^=i— Ki-?.^Sga^J^e>t^-(Gly Ser) 

4 3 

frh)$Z>V>U— &=t— K-r^^SIB^iJ, VB22B-VH(Z)C^^3— K-T^SIB^J 
[0089] H— PCR^^oV^T, VB22B-VH*3<ttJ ? !J>'^— Ba?U^VB22B-VL*3«J;tJ ? y^— E 

PCRKJ£3§?g(50 # L)<D,m^£#;^i- 0 
5 At L<D 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^^hC0DNA^y^7— ifTaKaRa Ex Taq 

10ng(DpCXND3-VB22B db N 

10pmol<Z)'^^^-y=f^^i>^-^KVB22B-ipvu, sc-rL15^fc{isc-ff 15, 
33 • 1 15LR(v /P 7-i' — D) 

94°C/ 1 5#5§ , 72°C/2^ m <D 1M^/1^5 MBM. 
94°C/ 1 5#P^ , 70°C/2^f H 1 <D ^/k£:5 dlS^ , 
94°C/ 1 bfPW\ x 68°C/25> W lM^£r28 
^MJ^m^^72°C-e5^F^^PBL7t 0 
[0090] j^400bp<DPCRS^£rQIAquick Gel Extraction Kit (QIAGEN|±M) ?rfflV^"G T^f 
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5 ix LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^-— yh(DDNA^!Jp«9— ^TaKaRa Ex Taq 

1 ix L©H- PCRM$) (211), 

10pmol(D-^^^-y=f^W^-^K70- 115HF, 33- 115LR 

94°C/ 1 5#ra , 72°C/25> mC0^^/V^5 U&M 
94°C/ 1 550^ , 70°C/25)ffO <DlM^/^5 0gf , 
94°C/15#Rg, 68°C/2ftmcD^?/V$:28\n\Rm. 

[0091] |t)8OObp(Z)PCR0^J^QIAquick Gel Extraction Kit (QIAGEN|±M) £rfflV vt\ TJf 



5tl±S) -et^^b/c:^^, QIAquick PCR Purification Kit(QIAGEN*±$!i) ^fflV^T 
:U pBacPAKgCCLONTECHttM)^^^^-— i/^U pBacPAK9-scVB22B^{^ 

[0092] pBacPAK9-scVB22B(Z)PvuIIfMi^#Ai~§if>t^MLfCo i^t^N^ 

S^^ftfcVB22B-VH^VB22B-VL^(Gly Ser) frh)$Z>V^%— ^M^fcT^ym 

4 3 

K-T§it^^-^$^^VB22B-VH(DN^^=3— Ki-§itf^^-^(Gly Ser) 

4 3 

PvuII^fiL^U VB22B-VH(D5'^»IJ(Dia^J^#oJ;5i-^ffU^ 0 @ W$T>t» 
'feft-??^— Fv2-r(-79^— F, ia^lj#-^-: 18) {2, VB22B-VL(DC^^^=3— K 

-r^DNAf^N-r^y^vxb, ^o(Gi y ser) 7^j$3y^#— K-r3:^ga?ij 

4 3 

^fe>t^^VB22B-VH(DN7fc^^3— K-t-^DNA^/N^y^VX-f-^^^ga^lJ, ZhlZ. 
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PCR^ffofdo 

PCRKJ&}tM50 m Qtf>*Bjjfc33fclJl^t"o 
5 /z LO10 X PCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^yh<DDNA^V tfTaKaRa Ex Taq 

10 m gCOpBacPAK9-scVB22B, 
10pmolCO^J^^-y^^W^-^KFv2-f N Fv2-r 

94°C/15#RlK 12°C/2^W\(D^^;V^mBM. 
94°C/ 1 5# ^ , 70°C/2ftm(D-y-^?/V&5 m&M , 

94°C/15#RlK 68^/2^ m(D^?/V&28\n}Rm. 

[0093] |tl800bp(DPCR^^3^QIAquick Gel Extraction Kit (QIAGEN^tM) £rfflV vC\ T# 
n— pGEM-T Easy<^— (Promega|±M) — 

fc„ ISE»!lt, f)JiJP»*PvuII(S?@^|±M)-e^^bfcm^, g^if^^ 

[Ult5iLfCo pBacPAK9-scVB22B^$lJPS^^PvuIl(S?gitttM)-e?^^b/c^^, HI 
l&Uh$r>t^S*£U P BacPAK9-VB22B sc(Fv)2^^Mb/'o fEMLfc^^— ^ffjlj 

p»*ecori {^:mm±m ^^awmm^ow {^mmtm xm\YWz.m^ 

QIAquick Gel Extraction Kit (QIAGEN^M) ^fflV^ ^1800bp(D||lr>t£:T;tfn— 
Xff/lsfrbWM^ pCXND3fC^l3— pCXND3-VB22B 

sc(Fv)2^#MLfc 0 
[0094] 2.4 ft^ilHJ&SrJBWcfehMpl— ^^^tfrO^m 

CHO-DG44|0JJS^ffi V ^^Lf^^^^Ja^JJ^^f^M^^ £5 t-bT 
^foTto Gene Pulserll (BioRad|±M) ^fflV^c^lx^hn/^W— ^a^^^^itfe^" 
iALfc 0 (25 m g) £PBStO!^LfcCHO-DG44?i« (1 X 10 7 ^IS/mL 
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—i/a>'%!M&tlf£fflfa%:^ 500 ,u g/mL Geneticin (Invitrogenf±M) Sr^tf 
CHO-S-SFMII®±fe (Invitrogentt^) ^PX-T^tU ^iLCHO^^tfc^WilU'Co 

VB22B sc(Fv)2te\ r©^fe^SI5^J^»^J:'a s -?r©^3l_hSfS:fl3ttbfeo 
[0095] cos7M£fflv^— &(8&i{b<D— i&&mm*.lk<DJ:5iz.L.xftoit 0 mm.^?? 

— (10 u g) £PBSlOKI?»LfcCOS7#fflJ!ft (1 X 10 7 ^aiS/mL) <D0.75mL3r2S^Lfct><£>£- 
7jC_h-ei0^r H 1^gU ^^yM^W^£1.5kV, 25 FD^^ftlCT^/l^Sr-^ 

10% FBS^tf DMEMJ^Jfi (Invitrogenf±$£) t^P^., — g&i^bfdi P&SXWfr 
^^CHO-S-SFMIlJg±fe^P^.T^3 0 mtft^f'o VB22B Diabodyte, ^cD^fe-C 

[0096] 2.5 J$#_h?t^p(D^thMpl— 

BIAcore2000(Biacore|±M) ^Sensor Chip CM5 (Biacore^M) ^fe^hU 
ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRICH^±M)^^^bfc 0 
5mL/sec-Cjg^S<D1^://l^#fEU 50mM^^/kT^^LT|^Lf~£t#:&- 

V^«Lfc^ftil£fflV^ |M£|fffiUi 0 Diabody^oV^^IWnte, 

dbl2E10(#J5g2001-27734#M)^£fflU sc(Fv)2^oV ^X (DWMFafem^Afc^- 
*^#ol2E10 sc(Fv)2^ffibfc 0 
[0097] 2.6 £iMpl Diabody^oitl^— ^§&jii$CD^M 

VB22B Diabody^J| 1 COS7|HJ^fe5V^^CHO^BJiSC>i§^_h?f ^ N 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20^^^kbfcAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH*±§!0#^^;f 100 mM Glycine-HCl(pH 3.5)-£l§ 
{±]$^:7t 0 ?§tijiBf^^ W.ib\ClM Tris-HCl (pH8.0)"ecpfP^f V\ HiLoad 26/60 
Superdex200pg (Amersham-Biosciencet±M)#7-k£rffl V ^Xf tVTy^tm-^Wyy s( 
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— Srff o/t 0 ^VV^j^P^b^:^— (ZV^^x— {3, PBS, 0.01% Tween20Sr^ffl 

[0098] VB22B sc(Fv)2|i§^COS7^Ji&fe5VM3CHO^J|&<Dig#_hti£r, DiabodyltM^I^) 

20mM y^^M#n-S(pH6.8)-C 5 F^bLfcMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Rad|±M)#7-MO^tj\ 250mM U^MW^(pH6.8) tr^l^W^^ffib 
fc 0 ^^i^ll, Pfi«i©flll£ffl^-at«L HiLoad 26/60 Superdex200pg#7^ 
^ffl^t, y/V^>ig^n^h^77W— £r?TV\ ^^-A/5^70kD— 40kD^B^i-§plf 
^^^bfco "Opf^^ 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
"C¥^bbfcAnti-Flag M2 Affinity GeLi^-M^®*^, 100 mM Glycine-HCl(pH 
3.5)-C^tii$-fr/c 0 ^t±illf^«, W-hltClM Tris-HCl (pH8.0)-CtpfP^fT V\ HiLoad 
26/60 Superdex200pg^7^^^fflV>Ty/V^>oii^n^h^^— ^fofc 0 ^f/^SM 
^^v^^77^-©/^77-ii^ 20mMg1^ (pH6.0), 150 mM NaCl, 0.01% Tween 
80£M£fflUc: o 

^ftt^^X/t^^T, Diabody:|o£tJ?sc(Fv)2<Z)#ggf3, SDS-PAGE:JoJ;U^ 
Flag^#:(SIGMA-ALDLICH|±)^fflV ^Western Blotting^fflV^Tff ofc Q ^fl^ 

/V— -e^febfcM*. DiabodyCf3 % Jl;W-L<£>5H^:i;$j29kDa^ *fcsc(Fv)2-e« 

[0099] 2.7 fehMpl^^:^^jL#:(DTPO#T^— ^h^ttOfPtt 

TPO#;#ttJf ^^i~BaF3-human Mpl^ffl V ^TTPOfflT^^h^^fPfffiWc: 
o ^§-^^^1% Fetal Bovine Serum(Invitrogenf±®i)£ra'ti > RPMI1640 (Invitrogenf±§9 
-C2[Ugfe^bf'^, 4xl0 5 cells/mL^^^J:5^10% Fetal Bovine Serum^'tp 
RPMI1640t£l§?SU 60 ix L/well-e96well plate^^&L/Co rhTPO (R&D|±M\ 
COS7l§^_h?t^^MMp 0 p»^i-S^ ( 9, ^well^O/z U)P ^ 37°C, 5%CO ^# 

2 

T"C\ 24$fW\5g^L-ti 0 10 L/well-eWST-8^;^ (Cell Count Reagent SF , 
^^|±M)^n^L, Mi-Benchmark Plus £fflV^450 nm<D^^Jt(*fM655nm) 
»J/£U 2B#P E P&#fH^ SS450 nm(D^3feS(^655nm)^SlJ^bf' 0 WST-8f£ 
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^tli-TPO#T^^h^tt^f¥fffib^lo GraphPad Prism^fflV^TEC ffi^ 

50 

[0100] MMbfcVB22B Diabody*3«J;tJ ? VB22B sc(Fv)2£rfflVV"C\ BaF3-human Mpl, 

BaF3-monkey Mpl-e(DTPO#T^— ^h^tt^f¥#b^^^|E|3, H4t^t"o * 
fc, COS7-CVB16, VB140, VB45B, TA136(£>— ^^ntffc (Diabody, sc(Fv)2) £r3§?S 
&i2\ i^_h?ft£fflV^-CBaF3-human Mpl^cDTPOtlT^^hffitt^fM L7cf£J|t: 

50 

[0101] [^1] 





BaF-human Mpl 


BaF-monkey Mpl 


Diabody 


sc(Fv)2 


Diabody 


sc(Fv)2 


VB22B 


61 


27 


1668 


26 


VB16 


190 


95 




VB140 


89 


38 


VB45B 


76 


30 


TA136 


3076 


54 



^^f£^fflWc:BaF3-human Mpl, BaF3-monkey MplOT=f^^h^tt(EC fiirpM 

50 

) 

[0102] Z.(Dlfe$k£<9, Diabodyi(9sc(Fv)2«^t>o— ifcg&fcfrO^'tf^ T^te*M£tt^ 

02/330725oJ;U?WO 02/33073#M) o W&\Jdfcfc<DW&lT%^Y~'7<D : &\^\Z. 

~f-&b^X.hfrl&o U^U <DM&&5~ 12merbMb s b%fc\t, non-covalentfc 

S^r*<i~ ; 5(12mer|^_h)-e^Diabody{i?f^$tLi a 
^scFv—fi^^^-f-^r^^^^^^t-cv^ (Hudson J Immunol. Methods 

1999;231: 177-189) o iot, SV^V*— ^fflLT^2ft<D^JlC$^^|£/^j£ 
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non-covalent^Diabody J: y ^ — -el^-^bT V ^sc(Fv)2(D^^^^tt t^fStLT 

[0103] tt6m\z£*). ^^K^f^LTte, T^^H&tt^iV^fc^V^ Ublvb* 
ffitt^/^v^^^V^, {£5HMt^ AfW^teDiabody^, M3sc(Fv)2^ 
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[6] ^^KyiOfr— (D45£^5~30T^/^&5-t£#^£rr^ ft ?}t5t5^fBiK<D 

[10] £*Ttf>X©3r£tr, »#«9fcfBii©ft#(©S^;frifco 

(a) 2^±<D$it£mm»i : mm^ 2^±<Dttfcmm*i : mmm, Rx^^mm 
(d) tw^m^^-r^xm 

[12] dna^ m^Rr^w, -^wy^#-, ^zf^yy>u—, mm 

ft jfcjgl 1 lcl|E«(D^it^&o 
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